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Materials and Methods: Three layered double hydroxides were synthesized using a co-precipitation method. This procedure involves dissolving stoichiometric amounts of Al(NO 3 ) 3 ·9H 2 O (Sigma Aldrich 98+%) and Mg(NO 3 ) 2 ·6H 2 O (Sigma Aldrich 99%) in distilled water to achieve the desired Mg/Al ratio and adding the contents drop-wise to a vigorously stirred basic solution containing an excess concentration of the interlayer anion of choice, in this case, an aqueous solution of NaNO 3 . The pH of the reaction vessel was maintained at approximately pH 10 through the addition of either NH 4 OH or a 2 M NaOH. To ensure a high degree of crystallinity and large particle size, the precipitates were quantitatively transferred to a 125 mL Teflon Parr hydrothermal autoclave and heated at 125 ºC for three days. The products were washed, vacuum filtered with distilled water and dried in an oven at 80 ºC. 
Cation Distribution Calculations:
The hydroxyl groups in the layered double hydroxides studied are bonded to three metals, assuming a defect-free lattice and a sufficiently large metal hydroxide sheet so that all the sites on the crystal edges could be neglected. The relative concentrations of the hydroxyl groups could be determined for the random cation distribution model, by calculating the probabilities of an Al atom occupying the metal sites using,
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Fast MAS 2D Magnetization Exchange Experiments
These experiments were performed to explore the strength of the residual homonuclear couplings at high MAS frequencies, and to confirm that any exchange ( 
